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(57) [Abstract] 

[Objective] Thisinvmionwhaisterilizatiai doing medical insta- 
llment part etc with plasm Serilization method, wtetherdiaurtion 
and sterilization whether or not component which sterilization 
isdone passed sterilization step of, were done in effective, is 
invenlicHij gliding improvement of chenical indicator in order to 
verify by thecolor change. 

[Constitution] It is a indicator - for plasma sterilization where this i 
mention dye and color change promoterand binder (adhesive) ink 
which consists of solvent which melts theseto substrate applies or 
prints, causes color change due to plasma sterilization method . 

[daim{s)] 

[Claim 1] Indicator for plasma sterili2ation which designates that it 
designates that itconsists of dye and color change promoter and 
binds- (adhesive) as feature, itcauses color change due to plasma 
sterilization method as feature. 

[Claim 2] Dye indicates- for plasma sterilization which is stated in C 
I aim 1 whichdesignates that it makes triphenylmethane dye or 
cyanine dye as feature. 

[Claim 3] Indicator for plasm sterilization which is stated in Claim 
1 or 2 which designatesthat it makes at least 1 kind among 
compound which designate dye asthe one kind or several kinds 
inside triphenylmethane dye and cyanine dye, possess mercapto 
group as the color change promoter as feature. 

[Qaim4] Indicator for plasma sterilization which is stated in Qaim 
1 or 2 which designatesthat it makes at least 1 kind among 
compound which possess dithiocarbamyl group as thecolor change 
promoter as feature. 



[00 0 1] 
[0002] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is invention reg^rdi 
ng improvement of chemical indicator inorder to verify whether or 
not where changing sterilization was done colorin effective by 
low temperature gas plasma sterilization method 

[0002] 
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[Prior Art] Uhtil recently, in order sterilization to do conporent wfi 
ch is used fbrthesurgay or therapy with hospital or other iredicire 
engine; high pressure steam sterilization method or ethylene oxide 
g?s sterilization method has been used. 

[0003] Of, quite it is important to detect whetter or not sterilization 
condition whichoperated distinction or component whether or not 
conponert whichthe sterilization is done passed sterilization step 
in sterilization method due to these high pressure steam sterilization 
method or ethylene oxide g^s sterilization method, was proper of. 

[0004] We use chemical sterilization indicator where color changes 
as this determination means or ore ofthe detection means, with 
sterilization as for indicate for this sterilization reg£rdirg tothe 
respective sterilization method, we are necessary to use private ones. 

[0005] 

[Problems to be Solved by the Invention] But, is used from until rec 
ently as for ettyiene oxide g?s sterilization method which, Because 
it can do sterilization relatively with low temperature (40 to 60 °Q, 
it is mainlyused for plastic component and endoscope or other 
sterilization which are vulnerable to heat, bulwith ethylene oxide 
g^s sterilization method ethylene oxide where toxicity is strong in 
component afterthe sterilization adsorbing, because it is easy to 
renBin,thereisadefidarythat is necessary to remove ethylene 
oxide where toxicity which depositan component after sterilization 
is strong, 

[0006] It reached point where it can use plasm stall ization method 
winch utilizes thesteril ization power due to low tenperature gps 
plasma making use of gps and other gaswhich possess hydiogm 
peroxide or other oxidative recently, as sterilization netted which 
can change to the high pressure steam sterilization method and 
ethylene oxide g^s sterilization method Those which are stated in 
U S. Patent No. 5482684 nunfcer as those of public knowledge 
asthe indicator which is used for plasma stoilization method, are 
only one. 

[0007] Technology content being stated in aforementioned U. S. Pat 
ent No. 5482684 number, it issomething regarding equipment which 
sterilization step monitoring is done in thelow tenperature g^s 
plasma sterilization method which uses gas which includes 
peracetic acid and acetic acid as main component, inthe Exanple 5 of 
column 14 of specification of aforementioned U S. Patent No. 
5482684nun*er, it states concerning indicator which changes color 
with tKsplasma sterilization method. 

[0008] With indicator which is stated in aforementioned U S. Patent 
No. 5482684 nunter, thebromo phenol blue which is a one kind of 
pH indicator which is combined in indicator isstated, from dark blue 
changing color to pale yellow with action ofthe gis of peracetic acid 
or acetic arid which is used for sterilization 

[0009] In this confronting, As for indicator for plasma sterilization of 
invention of this application, Uses hydrogpn peroxide and 
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peracetic acid which possess oxidative with sterilization step oftte 
plasma sterilization method which, Specific dye which is contrined 
in indicator, designated that thefkfing (bleated) it does as 
principle with oxidative strath of gps which possessesthe 
oxidative, because it is something r^nflng indicator for 
aerilizatioryt is something which vis-a-vis plasna sterilization 
method which uses hydrogen peroxide etcwhich is a gas which it 
does not possess aridity can apply widelyunlike publicly known 
technology which is stated in aforementioned U S. Patent No. 
5482684 nunter. 

[0010] This invention shows distinct color change ( color difference 
) with process of plasm sterilization netted^ same time, storage 
stability , especially, it is something whichdesignates that indicator 
for plasma sterilization whose color charge and thefading due to 
ligjrt are little is offered as objective. 

[0011] 

[To solve problem means in order] It is a indicator - for plasma sterili 
zatian where this invention designates that itconasts of dyeaixi 
color char^ promoter and binder (adhesive) as feature, causesthe 
color change due to plasma sterilization method . 

[0012] 

[Work or Operations of the Invention] In hydrogen peroxide winch 
is a g3s of oxidative strong oxidative strength to be, As bleach from 
until recently making use of oxidative strength itis something which 
is used, but applying ink where concentration (concentration 
inside steriliz)er)of hydrogen peroxide which is used for hydrogen 
peroxide plasma sterilization quite is low ( several rrg /l extort ), 
includesvarious dye on substrate, you inspected concerning 
decolorizing property (fading) oftheindicator which it drew up but 
conpletely those which fading are donewere not found in 
sterilization step of 1 cycle. 

[001 3] Then, changing contination into other than dye and binderi 
ncluding additive (color change promoter), to make on an 
experimental basis indicator, thediscoloration test due to plasma 
sterilization method was done, discoloration test result, indicator 
which applied ink which includes the triphenylnethane basic dye 
or carbinol base , cm- any of cyanine type basic dye and 
compoundwhich possesses mercapto group or compound which 
possesses dithiocarbarryl group asthe additive (color change 
promoter) on substrate clearly discovered feet that fading itdoes in 
plasna sterilization step. 

[0014] Especially, Above-mentioned tripheqylmethane basic dye , 
O as for indicator which applied ink which includes carbinol 
baseor any of cyanine type basic dye and compound which 
possesses mercapto group orthe compound which possesses 
dithiocarbanyl group as color change promoter on substrate, 
thecolor before sterilization is vivid, fact that color change andthe 
fading when at same time it exposes in sun light and fluoresooit lamp 
or other anfciert lightare little, in regard to utility have possessed 
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sufficient storage stability wasdiscovered. 
[0015] 

[Waking Examples)] His invention on substrate printing or apply 
ing ink which includes,or compound or possess dithiocarbamyi 
group compound (color change promoter) and(c) binder (adhesive) 
whichpossess(a) tri phenyl methane basic dye , or carbinol base or 
cyarri retype basic dye and(b) mercapto groupas essential 
component is indicator for plasma sterilization which becomes. 

[001 6] Are combined to indicator as for triphenyimethane basic dye 
or carbinol base or thecyanine type basic dye or other dye which, 
That part in ink at least, when salt is formed with thecolor change 
promoter which is a compound which possesses mercapto group or a 
compound whichpossesses dithiccarbamyl group, it is, but dye 
which includes this saltthe fading it does with low temperature gas 
plasma sterilization , colorless or it is something wrtichalmost 
changes color to colorless. 

[0017] Furthermore, it could recognize fact that also types and theco 
npounded amount of types and compounded amount and .circle-3. 
binder (adhesive) of compound (color change promoter) 
whichpossesses types of .circle- 1 . individual dye and compound or 
thedithiocarbamyi group which possesses compounded amount 
and .circle-2. mercapto group vis-a-vis speed ofthe color change due 
to sterilization of indicator and stability forlight, are related. 

[0018] Combining another dye other than above-mentioned essentia 
1 conponent, therodification color tone before sterilization and after 
sterilization also it ispossible in indicator - which is a this 
invention to do. 

[0019] Dye as conponent which is necessary for conpilation ofthei 
ndicator for plasma sterilization which is a this invention is 
disassenbled and in plasma sterilization stepby oxidation reaction 
etc it is a dye which Ming is done, triphaiylmrthan*asicdyeor 
cyanine type basic dye is used 

[0020] As example of triphenyimethane basic dye, there is a rralachit 
e green, a fuchsine (magenta), a pararosaniline, a methyl violet, a 
Crystal Violet , a Victoria blue and a Nitro Blue etc, as for many of 
commercial product theacetate and oxalate are many, but you can use 
also salt of theother acid In addition, you can use carbinol base 
which does not form salt ofthe acid as preferred pigrent 

[0021 ] As exanple of cyanine type basic dye, those below are illustr 
ated 

CI. basic orange 27 
CI. basic red 1 2 to 1 5, 2 7 and 37 
CI. Basic Violet 1 5 and 39 
CI. basic blue 62 
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[0022] In addition, other than dye as above-mentioned essential co 
nponent, withthe objective which color before sterilization of 
indicator for plasma sterilization and after sterilization modification 
is done, it is possible to use theoptional dye which fading is not 
done with plasma sterilization 

[0023] Color charge promoter as necessaiycmponentisconpound 
which possesses the mercapto group (Cherrical fbmdal)or 
conpound which possesses dithiocarbanyl group (Chemcal 
fcrmia 2) in compilation of theindicator for plasm sterilization 
which is a tins invention. 

[Charical Fomula 1] 



[CharicalForntfla2] 



[0024] 2 -mercapto benzthriazole , 2 -mercapto benzirridazole , 2 -mer 
capto benzoxazole , 3 -rrercapto -1,2,4 -triazole , 3 -mercapto -4 - 
methyl-4H-l,2,4 -triazole , 2 -mercaptotHazoline , theS -nrathyl-1,3, 
4 -thiadiazole -2 -thiol , 1 -phenyl -5 -mercapto -1H -tetrazole , 2 - 
amino -5 -rrercapto -1,3,4 -thiadiazole , 2,5-di mercapto -1,3,4 - 
thiadiazole , 5 -mercapto -1 -methyl tetrazole and nrataptosuccirac 
acid etcare illustrated as example of compound (color change 
promoter) which possesses theaforementioned mercapto group (-SH). 



[0025] In addition, tetramethyl thiurammonosulfide , tetramethyl th 
iuram disulfide, tetraethylthiuram disulfide, tetrabutyl thiuram 
disulfide, bis (pentamethylene) thiuram disulfide andthe 2- 
benzothiazolyl diethyldithiocarbamate etc are illustrated as 
conpound (color change promoter) which possesses 
theaforementioned dithiocarbamyi group. 

[0026] When it is somethirg which dissolves well in solvent which 
is usedin order to melt dye and color change promoter which are a 
nixed in component of theaforementioned ink as binder (adhesive) 
as necessary component inconpilation of indicator for plasma 
sterilization of tins invention, amdtaneously,it is necessary for 
vividness of color of indicator and because ofthe long term storage 
increased stability to cheese 
theconpatibility of color change promoter is good 

[0027] cellulose acetate, vinegar butanoic acid cellulose , cellulos 
e nitrate, irethylcellulose, ethyl cellulose , hydroxyethyl cellulose, 
the hydroxypropyl cellulose or other cellulose derivative and poly 
vinyl alcohol ( partial saponificate and complete saponificate ), 
poly vinyl acetate, polyvinyl butyral , polyvinyl pyrrolidone and 
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polyvinyl methyl ether or other vinyl type polymer etc are 
illustrated as main ones which can use as binder (adhesive). 

[0028] In regard to conpounded amount of dye , color change prom 
oter, binder (adhesive) and thesol vent as essential ingredient 
which is contained to ink in order to draw upthe indicator for plasm 
sterilization of this invention, because it differs dependingupan 
types and property ofeachconponent you cannot 
sayunainditiorally, but it is a below-mentioned extent 

Dye O.lto 2 part 

Color change promoter 0.3 to lOpart 

Binder 6to 20part 

Solvent 70 to 90 part 

[0029] Is a triphenylmethane basic dye as dye carbinol base 0. 1 6 pa 
rt of fuchsine which, As color change promoter with Working 
Exanple I with 2 -arrino -5 -mercapto -1,3,4 -thiadiazole 1.5 part 
and Workir«Exanple2withthetet^^ 
part and Working Exanple 3 usii^gblend (1:1) approximately 86. 3 
part ofmethylethyl ketoneand isopropanol ethylcellulose ( Dow 
Chemical Co. make Ethocei No.4) 1 2part,as solvent as 2- 
benzothiazDlyl didhyldithiocarbamate 1 . 5 part and the binder 
(adhesive), it drew tp ink, on substrate of polyethylene type 
synthetic paper ( IXpontta. rrakeTy^ 
one with 025 nVmwire bar, drew up indicator for plasm 
sterilization of the Working Example 1 to 3. 

[0030] These indicator in each case had displayed peach red color, b 
ut with plasma sterilizer (It is a plasma sterilizer which uses Sterrad 
100 hydrogen peroxide. ) of United States Johnson and Johnson 
medical corporation, with standard condition when sterilization it 
does,the pigment did lading completely, changed color to colorless. 
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[003 1] In addition, these indicator, with plasm sterilizer (It is a pla 
sma sterilizer which uses mixture of Plazlyte hydrogen peroxide 
and peracetic add and acetic acid. ) of United States Abtax, Inc. 
(DB1 8-635-4080) carporatian,with standard condition when 
sterilization it does, it changed color to colorless. 

[0032] In order to conpare with aforementioned Working Example 1 
to 3, it drew up thething ( Corrparati ve Exanple 1 to 3) which does 
not contine color change promoter in component of inkwhich is 
used for aforementioned Working Example, hand coating did in the 
Tyvek, drew up indicator for plasm sterilization 

[0033] This, with plasm sterilizer of United States Johnson and J 
ohnson medical corporation and plasrm sterilizer of theAbtox, Inc. 
(DB 1 8-635-4080) corporation, with same condition as case of 
theabove-msntioned Working Exanple 1 to 3 when sterilization it 
does, as for sanple of the Comparative Exanple I to 3 fading of 
pigment being inperfect, reddish remained. 
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[0 0 3 6] fe*£LTv7->£ig||ttfe*7?&^ 
[00 3 7] !5E§gSS«14-6(r>YVv^-^-tt{5I*t*a 



[0 0 3 8] &&mmt&GLUWM\*£M9l4~et® 
« c*t$ssiSf!4-6a)i|^t^i:*ft-e*a s?a>v> 



[0 0 3 9] C0>a»^9gffi«l4-6(Di8&i!:^ft«:-C*S 



[0040] 9?ffi«|4-6<Dli»ai;tt«ffl4-6<DlS»^ 

4-e ^ttn-ett l fco 



[004 1] *fc % &mtLx H^x-Jl^r/Xatt* 

tefe*-cfc3/<7n-X7- o. i8SP. ftfin 
S5tLr3-yj^^h-i, 2, 4-mjt % /-juo. 5 

) 10. o«p % »«t Lr*tt8 9SB$ffifflur^>^$^ 



[0034] In addition, when sarrple of sanple and Comparative Exanpl 
elto3of WoridngExanplelto3the2hours isexposed 
beforehand indirect sunlight, with sanple of the Working Exanple 
1 to 3 color tone was to dark color cmverted only a little, but with 
thesarrpleof Conparative Exanple 1 to 3 fading was quite 
remarkable. 

[0035] Sanple which is exposed in these sun ligtf with plasma steri 
lizer of theabove-menlioned 2 kinds, with same sterilization 
condition as description above whenthe sterilization it does, fading 
it cfid sanple of Working Exanple 1 to 3 conpletelyand became 
colorless, but sanple of Conparative Exanple 1 did not do 
fedingconpletely and reddish remained barely. 

[0036] It is a cyarine type basic dye as dye, 0.1 6 part other than usi 
Hg basic red 1 2, itdrew up ink with as sirri lar to Working Exanple 1 
to 3, on Uiited States Djport Co. makeTyvek hand coating did 
with 025 nVmwire bar, drew ip indicator for plasma sterilization 
ofthe Working Example 4 to 6. 

[0037] Indicator of aforementioned Working Exanple 4 to 6 in each 
case had displayed thedeep peach color, but in same way as 
Working Exanple 1 to 3 with plasma sterilizer of Uiited States 
Johnson and Johnson medical corporation and plasma sterilizer of 
IWted States Abtox, Inc. (DB 18-635-4080) corporation, with 
standard condition when sterilization it does in each case became 
colorless. 

[0038] Besides color change promoter is not combined it drew up in 
k with conpositionwhich is similar to Working Exanple 4 to 6, 
hand coating did this on Tyvek anddrew up indicator for plasma 
sterilization of Conparative Example 4 to 6. This with same 
condition as case of Working Exanple 4 to 6 with plasma sterilizer 
ofthe United States Johnson and Johnson medical corporation 
when sterilization it does, fading it did not dofor most part 

[0039] This sanple with same condition as case of Working Exampl 
e 4 to 6 with Uiited States Abtox, Inc. (DB 1 8-635-4080) supplied 
sterilizer when sterilization it does fading it did almost, completely 
became the colorless. But this sample as description below was 
inferior in point of thephotostability in comparison with sanple of 
Working Exanple 4 to 6. 

[0040] When sanple of sample and Conparative Exanple 4 to 6 of 
Working Exanple 4 to 6 2 hours isexposed beforehand in direct 
sunlight, sanple of Working Exanple 4 to 6 although it isa extent 
which color of deep peach color does fading a little conparing > with 
sanple of Conparative Exanple 4 to 6 showed large fading. 

[0041] In addition, as pararosaniline acetate 0.1 8 part and color ch 
angppromjter which are a basic dye of trip^ dye 
as 3 -mercapto - 1 ,2,4 -triazol e 0. 5 part and binder using 
waterapproxinHtdy 8 9 part as poly vinyl alcohol (conplete 
saponificate)10. 0 part , and solvent it drew up ink,on substrate of 
polypropylene type synthetic papa- (Oji Papa* Co. Ltd (DB 69-053- 
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±\zo. 2 6m/m9**w<-Tj#ayu SSS«7(0^ 6164) supplied Yi$x>)handcoatii« did with 0.25 nVm wire bar, 
5X7aBffl-f Lfco drew up theindicator for plasma sterilization of Woildi^ Exanple 7. 
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[0044] fe«t LT hy^x-;U>^>Sfe«T?fcSe 
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D/V-JM>Sftfe (1 : 1) 8 4. 98B£<£fflLT-<>* 
IMU #'Jx?i/:/Xdjftlft (x^Vttfi*^^ 
) at;ir;Un-X^<DaS«(0«tt±IC0. 2 5m/m9-f 

[0 0 4 5] ZLtlhOM >V*-*W*ffl*t*fffe(Dftffl£ 
ALTL^tf* 7^h^irtt©?7X7»MPLAZLY 
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[0046] $fc. ^-f^^^CDSfljffl^V3>V>7>K 

V 3 > V » X < * ;uttS(D ?7 Xts»S sterrad 
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ft. STERRAD1 0 0rtt*^D-X&*tf<D»BttS 

[0047] ageafiiisE^L^i^n^ ^ss^st^*? 
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[0 0 4 8] £fc. $4*?9^0>¥£iJtt*L&RB£3:/ 
V>7>F£3>7>/T**Jl4t0>SBB8TERRAD 

1 oocrSBLfctc^ c<&»£lc4,®fru*H8fti*r 
. »fe$SLrt>fco siffiW8at;it««8(D-<>i;<r-^ 
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[0042] Indicator of Working Exanple 7 red color was displayed, but 
this in sameway as case of Working Example 1 to 6 with Sterrad 100 
of United States Johnson and Johnson medical corporationand 
Plazlyte of IMted States Abtox, Inc. (DB 1&635-4G80) corporation, 
with standard condition when sterilizationit does fading it did 
completely and became colorless. 

[0043] Besides cote change promoter is not conirineditdrewipin 
k with samsconposition, as Working Example 7 taixl coating did in 
aforementioned synthetic paper Yupa, drew upthe indicator for 
plasma sterilization of Conparative Example 7. This in same way as 
caseofW^i^Exanple7withpla^sterili2ErStoT^dl00 and 
thePlaziyte when sterilization it does; fading it does rot do for 
mostpart, it continued to be a red color. Furthermore, sample of 
Working Exanple 7 and Conparative Example 7 2 hours 
wasexposed in direct sunlight, but fading in each case was little. 

[0044] Carttnol base 0.1 part ofVictoriabluewhichisatripteiylm 
ethane dye as dye, as color cliangeproiTijterasthetetrae^^ 
disulfide3part and binder (adhesive) usingblend (1:1)84. 9 part of 
mrthylelhylkfitone and isopropanol tteethylcellulose ( Dow 
Chemical Co. make Ethocel No.4) 1 2 part , as solvent, it drew up 
ink, in polyethylene type synthetic paper ( Dupont Co. make Tyvek 
) and on substrate of sterilization paper of cellulose type hand 
coating did withthe 0.25 nYm wire bar, drew up indicator for plasma 
sterilization of Working Exanple 8. 

[0045] These indicator in each case and had displayed color tone of 
blue, butwhen you applied on sterilization of standard condition 
with plasm sterilizer Plazlyte of Abtox, Inc. (DB 18-635- 
4080)cQrparation in each case fading it did completely and became 
thecolorless. 

[0046] In addition, coated object of Tyvek with plasma sterilizer Ste 
nadlOO of Johnson and Johnson medical supplied whenthe 
sterilization it does, fading it did completely and became colorless. 
Furthemure, with Sterrad 100 as for sterilization of cellulose type 
material because ithas prohibited, it did not do sterilization test of 
hand coated object to sterilization paper. 

[0047] Besides color change promoter is not confcined, it drew up in 
k to similar tothe Working Exanple 8, this hand coating did on 
substrate ofTyvek and sterilization paper,drew up indicator for 
plasma sterilization of Conparative Exanple 8. This with sterilizer 
Plazlyte ofUnited States Abtox, Inc. (DB 18-63*4080) corporation 
when sterilization it doesbarely only fading it did, displayed blue. 

[0048] In addition, hand coating sample to Tyvek with sterilizer Ste 
rradlOO ofUnited States Johnson and Johnson medicalcorporation 
when sterilization it does, even in this case barely only thefading it 
did, displayed blue, indicator of Working Exanple 8 and 
Comparative Exanple 8 in direct sunlight 2 hours when itexposes, 
among sanple of Working Exanple 8 lading was little, but withthe 
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sampleof Cornparalive Example 8 fading extent was large. 
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[0049] With Working Exanple 9, phthalocyanine green 0.5 0 part a 
nd Kayaset yellow 476(Nippon Kayaku Co. Lid. (DB 69-054- 
7468) supplied) 0.1 Opart were used pararasaniline hydrochloride 0. 
1 8 part which is alriphenyl methane basic dye as pigment, in 
addition as pigment where fastnesswhich fading is not done is high 
with plasma sterilization 

[0050] In addition, with Working Exanple 10 pigment it is a cyarrin 
e type basic dye, phthaJocyarrine green 0.5 Opart and the Kayaset 
yellow476(NEppon Kayaku Co. Ltd (DB 69054-7468) supplied) 
0.1 Opart were used 02 6 part, in addition basic red 12 as pigment 
wherethe fastness which fading is not done is high with plasma 
sterilization 

[0051] As Working Exanple 9 and Working Exanple 10 CUJIIIUIJO 
nes,as coIot change prorrote as teiraethyl thiuram disulfide 0. 80 
parts and binder (adhesive) themaking ink it did ttese with ball 
irill making U9e of ethanolapproximately 85. 4 part ethylcellulose ( 
Dow Chemical Co. make Ethocel No.4) 1 2 part , as solvent, hand 
coaling it dideach one on siistrate of polyethylene type synthetic 
paper ( EXipont Co. make Tyvek ) making use of wire bar of the0.25 
nVn\ drew up indicator for plasma sterilization of Working Exanple 

9 and Working Exanple 10. 

[0052] Color of indicator of Working Exanple 9 and Working Exam 
pie 10, respective brown and a littleit was a red color which has 
brown taste, but these with plasma sterilizer Stemd 1 00 of 
thetMed States Johnson and Johnson mBdical corporation, 
with standard condition when sterilization it does, dye 
pararasaniline and base red 12 which are included respectively did 
fadingconpletely, changed color to green color. 

[0053] Besides color change promoter is not combined it drew up in 
k with as sirrilarto Working Exanple 9 and Woridng Exanple 10, 
hand coating did in Tyvek, drew up indicator for theplasma 
sterilization of Conparative Exanple 9 and Cdnrparative Exanple 10. 
color of indicator of Conparative Exanple 9 and Comparative 
Exanple 10 was almost same as colorof indicator of respective 
Working Exanple 9 and Woridng Exanple 10. These with plasm 
sterilizer Stetrad 100 with same condition as Working Exanple 9 
and Working Exanple 10, when sterilizationit does none changed 
color for most part 

[0054] In addition, indicator of Working Exanple 9 and World E 
xanplelO and Conparative Exanple 9 and Comparative Exanple 

10 in direct sunlight the2 hours when it exposes, indicator of 
Working Exanple 9 to dark color it convertsbut fading you could 
not see color tone a little conpletely, butwith indicator of 
Conparative Exanple 9 you could see tendency which lading 
isdone to other than dark cdor conversion. With indicator of 
Woridng Example 10 and Conparative Exanple 10 anyway you 
could see fogpnd fading, but among those of Woridng Example 10 
extent of lading wasless in comparison with Conparative Exanple 6. 
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[0055] 



[oose] »2i=, n-Fuzizwmuzioi&vm* 



[0057] W3i=. JS«i£ SifciTfcir) lei* 



[0055] 

[Effects of the Invention] As above explained, applying thisinventi 
on, indicator for pl^ma sterilization whichit drew up is acquired 
next kind of effect Those^c^tosurfeceofpadcagingnBterial for 
sterilization wrrich if consstsof sterilization paper other material it 
applies or pints; or were used for the 1 st, it reaches point where it 
can distinguish with colorwhether or not sterilization object 
passed sterilization step of 

[0056] If in 2nd, those which are printed in card etc sterilizaiianwer 
e done in sterilization object and sairdtaneots, it can detect from 
color changpwhether or not sterilization condition which operated 
object after sterilization wasappropriate. 

[0057] Because in 3rd, color change and property changp (Deoease 
ofex>lordiar^ property at time of sterilization) due to anfciert 
light (Such as sunlight and fluorescent lamp ) are little, handlirg 
and storage of indicator is easy. 
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